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ABSTRACT: 

PURPOSE: To obtain a high performance microlens excellent in productivity, 
by forming s doped silicate glass film on an isomeric base film whose softening 
temperature is higher than a silicate glass film, and reflowing the glass film. 

CONSTITUTION: Each element of a solid state image sensor is formed on a 
silicon substrate 1. A silicon oxide film 2 is formed on the surface of the 
silicon substarte 1, so as to cover each of the elements. A BPSG film 3 is 
formed to be, e.g. 800nm thick on the silicon oxide film 2. As to the 
composition of the BPSG film 3, about 6wt.% of phosphorus and 4wt.% of boron 
are desirable in order to obtain the softening temperature of about 900°C. 
The part where microlenses are to be formed on the BPSG film 3 surface is 
masked with photoresist 4, and the BPSG film 3 is anisotropically etched until 
the base silicon oxide film 2 is exposed. The anisotropically etched BPSG film 
3 is subjected to glass reflow and softened. Thereby a semi-spherical 
microlens group can be formed. 
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The mfr. of a micro lens involves forming a silicon oxide film (2) on the 
surface of a silicon substrate (1) on which a solid state image pick up element 
is formed. A BPSG film (3) is formed above the silicon oxide film. The 
portion of the BPSG film which forms the micro lens is masked by a photoresist. 
Then anisotropic etching of the BPSG film is carried out until the silicon 
oxide film is exposed. Then a glass reflow is performed and the pillar like 
BPSG film is made into hemispherical lens. 
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CHOSEN-DRAWING: Dwg.1/17 

TITLE-TERMS: MANUFACTURE MICRO LENS ETCH BPSG FILM AFTER MASK PHOTORESIST 
PERFORMANCE GLASS REFLOW FORM LENS 

ADDL-INDEXING-TERMS: 

BORO PHOSPHO BOROSILICATE GLASS 

DERWENT-CLASS: L03 P81 U11 

CPI-CODES: L04-C06A; L04-C12A; L04-C12D; 

EPI-CODES: U11-C18D; 



SECONDARY-ACC-NO: 

CPI Secondary Accession Numbers: C1995-021108 
Non-CPI Secondary Accession Numbers: N1995-037168 



9/11/06, EAST Version: 2.1.0.14 



(19)B*BfcfT/r (JP) 02) & gf) {ft & $j[ (A) <U)ttlKlM£H** 

#51^6-326285 

(43)&HB ¥/£6^(1994)ll/|25B 



(so intci.' mmn fi &*&**ffi8r 

H 0 1 L 27/14 

G0 2B 3/00 A 8106-2K 

7210-4M HO 1 L 27/ 14 D 



m* »*JB©»1 OL (± 6 H) 



(21)fflH#^ 


4SWF5- 114888 


(71)fflBA 


000001889 










(22)mes 


5 *P(1993) 5fll7B 




ARff^PTWCE*S2TS 5S5^ 






(72) mw% 










*Rj&*Pr1ni<R#ffi2TB18#ifi =# 














(72)3691^ 


urn: §m? 








AE^^Drp«E*a2Tei8S«! H# 














(74)ft8!A 





(54) T-fiT DP>X©8i6#}fe 

(57) [S»l 

*. 

ty'J 3 yfflR 1 co^ffitv- 'J 3 y®Hfcl£2 fcttft? 
6. R^T, s^U3y»ftil20±K:BPSG||3ta 
S&J¥£ (0l)i.tf8OOnm) 

*hUV/57-f-S:fflV\ BPSGIK3(?)^ffl<OV'f 
? p 1/ yXZBffc LfcV £ 7 * h P h 4 T* 

is 'J 3 y|HfcBt2 2 TB P S GH 3 £#!:(> 14 

bpsgk3^ ^mMz^xtrnm^yxm. 



3 3 3 3 , 

. C^O CtO C^^.O l 



1-2 

1 



9/11/06, EAST Version: 2.1.0.14 



1 

imm i j *mmz ma Ltzm&m^ o t- 

Ytfyx®(3) m&Vlr-YtiyxmO) X 

vmmm^TMmmm ( 2 ) uzmm-him. 

b. mZi/Vr-hlfyA® (3) K#77'J7n-£ 
'ftoXftbimttzz\bi%i®.b-?h~?4 ?v\syX<r> 

[000 1] 

[0002] 

A'>f x [z-?4 7 o 1/ y xzmih Z b tf^z. Cixx ti 

0. zniottAixivyxcmEk-nmz^xm* 

[00 0 3] Mitt. ^¥3-169 0 7 6^fg 
(m&M¥fttM H0 1L 2 7/14 ) Tli. 
l^^XbA^-y^ScOiSJS ( 1 00~1 5 0' C/ 

T«I-r&^fc^;:<^: , ). aiss-ti-c-r^n 

WyXSrflMfOM.. 

[00 04] La>L&#^ ^cO^T'ti. UyXm 
YV~JXY\,zX->XB$&tiX\^ht&>. (Dfefl 

w*aufiw&\ ottHttiWivv o-sucffli^fti. 
7* hu-xxni^fe («fe*jfei4#fe) T**fc*>*r 

[0005] #&¥5-l 2864-§-&$g (SRI 

ftfMHK H01L 27/14, G02B 6/4 

2) Tli, VJ.T<r)Hmz£ir-?4 ?v\/yxmi£L 
TUS. £1\ 79»A>XilUk (XVrVi/VlVX?? 

iffiffl¥ 3-16907 6-fHHRi: 7 * h U 

S/XMCiiv-f 7nl^yX£»j£-f&. ^<0f&. x-y 
f^7?tJ;-5t, ythUi/AhlzmtfLltiuyxB 

mrm >v?muzm- u r 7 u >vmuz 

<i?auyX*Bf$.-th. 

[0006] Lfrbtctft), z<7)imx'it. <s>mmra 

cox.y+mjgtfm-'Z'JbifiikLZi*. y*YU~SxY 

cm uz v yxB# zt?v ivmmizjmtzm&t 
&fzfoco?'v*xuwtfi't'7X'mibzmi\>\ 

[0007] 

[mm&LXot? mm] ^minMsmAi 



2) ^¥6-3 2 6 28 5 

2 

mmzmi (Mmnza, mmra-txcr>®%z, ®^ 

W$ri**tf>*S, H*?&IS*tt, HSfi-CfcagMt 
[0008] 

UciSSftUffO v U H #7 7§t£ . SIS v V *r- 
Y tfy x®X 0 ttftfflAtfffit *T*JHllt±fc:»Jfrf * 
10 Igfc. %my')T~YiiyxmzijyX^yn--k^ 

[0009] 

Bf&UzmztfyxV yu-Zftot. mtLxmw 

is o x— y m m t vmemtfiib ^ t'&t > 
tare. *ft ufc i/v-r-Y ay xwusmmpmmz* 
h. z<7>£ afcawsftfcifBmM^^'j x-h#5 

[ o o i o ] ii-c, jiaiirr4?w«j*)(B£W8S?ts 

Jtuuyxzmzb *<f# S . 
[0 0 1 1 ] ifc. ^^Sra5jDL.^v l J7--h^'77 
W»J;^'7^ 'J 7 u-Sffi<±. KfcWi L 

[00 12] $A>C. S^^ovyXfOMli. i 

i^vU7--h^57.)S<0TlC|S|t««^'J 
iK-?^f7owyXc7)^(±, ^-^^--^XJ^t 

[00 13] 

nuyXcr>Wa7a-txZ, H 1 -124 t^1-Biffiiatc 

xcoft^w^ t> cot'j) •& fflttfmm?<7>nmmzMi/tn 

t&^JtnvyXZBfofhW&i^LXiir). B 
&ZtiZ><7)\t. ¥®#<7r?4 ?ni/yXmx'hZ>. 
[ 0 0 1 4 ] 7*0*7x1 (H1#B?0 ;y'J3ylIl 

±.iz®tmm?co&m? tmatb. 

50 r. S»**«*F*«3J:5lcy!;3yafii««iii 



9/11/06, EAST Version: 2.1.0.14 



3 

m<?)ffi\$3ms.}i<r)Z.o*j:i><?>X-i>i.u mm. m 

mt. cvds, pvds. m . m^x. i/v^ym 

itf&2c?)±_t,zB P SG (Boro Phospho Silicate Glass 
) SB^ilS/SrffS (Mitf 8 0 Onm) fc'ltMt 
ft. ^CIT. BPSG|R3<0}g|jt/SriSi^J:3*<>«> 
ft) fiE*fcli«ffiCVDffi. -eix^C 
VDmt7yX-?mtcr>m. xn«,9Vvy. mm' 

yXW: [Sedimentation i£D , W) . ft, BPSGU3 

i %. nsummiMt u\ zcom^x-m^ttus. 
mi-t&Xoiz. BPSGj&3o&-fk;ssii9 0(r c 

-f ft 2: B P S GH 3 VWftMWfftfk . (IL. »Jfcfr 

ffit fc J: ft if. 'J yilSfc ct n yfejgz hi*)m< 

-f ft i B P S GJgt 3 fc*5$rtfr 1 ft i t 

ft. 

[0 0 1 5] 7'otX2 (H2#fiS) ; H&W&7 * 1- 
'JV/5 7^-?:ffltV BPSGM30^ffic7)-7-f 
U VX&MfS. Ltz V >3P#£ 7thl/y^h4 * > 
/■fft. 

[0 0 1 6] To-feX3 (H3#B3) ;7tM^y^h 
bLX. TW<r>is>JayMim21}miiit& 
4TBPSG«3*R^rttx.yf-y^'t&. ft 
# ttx 7 * y 7\t b' ff) J: 3 ttmz J: o Tff o T *> J: v i 

(mm. mmj*yz.-vi-yr. ■ary^^y 
y. Km&4*y$ywy. m . 

[0 0 l 7] 7o-tX4 (04#{S) ■.mft'&x-v^y 

?Ltz B P SGH3 fc#5X 'J 70-Jffr>ti;ft?t 
ft. dT\ #5X'j7n-{i, BPSGIBBtftMLL 

ztttittanidZ&ftX'hixiLX^ (mm. r 
D-tx i x-mnkLtij&m c <j >m& ■. memm%. #n 

y®& : ^4«*%] X-m C 8 0 Onm] COB P S GK 
3«0*£tf. 9 0 0' C<0»3R»H««fC3 04Mffl> . 
1-ftt. Rtt#OBPSG|£3*>\ HBBWUClot* 
^ttWUyX^Kt^Tft. 
[0 0 18] -KOidK, *HEJtWCtJV^TIi. i^'Jn 
yBMfcK2_hfcBPSGll3£»jfiU -?"<7)BPSGffi? 

3tu^--vyLtzmz^yx^yu-^oc\b\ l z 
£->X. ^mftcwj tuuyXmZM&t&ztffX' 
g<ft. 

[ooi9] ti^>T\ ■?>* mvyxvmmcmvz 
itxmw<7)m£mm'&it,ztt. bps gi3«a7- 
yiHtMJ?i:S:JSi:fc^sg'tntfi^. 15 (a) a. 

W-=-yyLtzW9-: 8 0 0nmC0BPSGl3fcfc(t 
ft, 5>f v- TV* ■ X^-X (IXT. L/Sfc-fft) 
k'J7D-ft«4:<7)Wff^-f^97T*4. BPSG 
& 3 ^8gS*«|5| t 4. . L/ S & £ U 7 o -% 

ommm^Kou, bp sGmsmmzt *)*?•?< 



3 ) ff SW6 - 3 2 6 2 8 5 

4 

■fftfcW&ft (^«OBPSGK3-CliBrBBSt "5 
[0020] i*i*Mffl-f fttf . -7 A 

*^£%<tZitxmw.cr)M£3mzm z t tfx-% 
ft. H6-H9tt. ^ixm^m^ifcmmmx'h 

ft. m6lZifit£ol<ZJ*?--y?LtzBPSG&3 
mm: T. L/S : r ) 'J 7D-^fioti4 

£>ixf^yXffim£07t:*-t. |SIC<. 08tin-tJ: 
5t^--y^LfcBPSG«3 (B»f :T, L/ 
10 S : R, fILR>r) t^'^X U 7D-Jfr oTtf^fl 

LfcBPSGK3K^5^'J7o-Srff3i:. y'jny 
DMUI 2tBPSG)S3t *qW*aMJ-0«fl^)« (-f 
^r*>*>, ^"C^-y<?)fttf3«) *««i:^i^S^ft;^^ft, (3 

\m&mwmft<n\svxmtmm-h zbwx-z 

ZZX\ BPSGK3tf5l!IW: T*HtKLTL/ 

/StOJt (T/r, T/R) fc«fc-?TJltU&IB»0»fi: 
ftv-Y^o^yX^B^iift-t^ft. t***. 
20 HTtSrfAdt:. mmtL/Stnit (T/r ) *<7X 

§ v naau . jf v vxmmz mjmmm< % 

ft. -H. H9fciSf Jdfc, ^JftL/s^coib (T 

/r) *vjN$v^(i. »vM^vx*qg)«sfU(oarai 
{«<^ft. 

[0 0 2 1 3 bZ6X\ ±MiTa-tX3{z}i^X. BP 
SGR3feP*ttx.yf-y^6»fc:, THttoi'Vzy 

mm 2 #isaj-f ft 4 -ex - y f-y bpsgi3j 

»#$*feBPSGK3^)iiPiJJ:V 

30 ft. 

[ 0 0 2 2 ] 06 ( b ) \t. >i9-=.V?LtM : 8 
O0nmCOBPSG^3tCfe^T. BPSG^3Sr200 

Mt£im&Z&%&?) L/S b 'J yn-ft e b <?)Hft£ 
^•r^7-C"J)ft. :<0«Tli, fcftSS (1. 5/*i 
) ULhWL/STIi. L/SCWffi«r< 'J7n-ft^ 
*Mt (3 0deg. ) tC^r^TV^ft. 01 0-01 3lt. 

*<nm-z*Ltzmmx'hh« mio^t^^z. 

y'j3 Vig-f tm 2 tfmtti-t ft 4 X' B P S G)S 3 £ 
^•y^-yyttz^i. IMLKXolz. Hi 2H^t 
40 id'SruyX^^^ixft. 01 its*? J: 
BPSGR3tKWt^tai#S*tii^J±, 0 
1 3(,Z^tXolZ. ffltffcbtzBP SG&3 im$tti> 
yAv U^-v) bM&LXLt^. isyX&tittz* 

[0023] S#$-eftBPSG8?3<7) 

mtm^mm-thzbizx^x. uvxmmn 
hzbhx-zh. mm. ^--vyuztm-. so 

0nmC0BPSGK3{CfeOT«i, ffiWt g 5 Onmfc-fft 
50 tf, 014(C^-rj;3(C, ^^-xy^UcBPSG^ 



9/11/06, EAST Version: 2.1.0.14 



5 

3 (®m: Tl. L/S : r 1 ) Offitif k L/S k Oit 
(Tl/rl) ***3ag , *JI§£T'fcaWfirUyXJBtt 

it®2tfm&t&£X'X"/i->?tht. hi 

i dtc. U yn-ftdff9 Odeg. HM. a y 

X# J £tl>o iotS, 01 6tc*-fi^ 
6BPSGK3»«»ttafitWW4ikt:J:0. 
Satr-fk U: B P S GK 3 tftttitti ?4> 

tm£Lx*-^-^>7tfmmzmmzti. mi 7 c 

[00 24 3 Cl«>J:3fc:. JJE#JBftM£J3Vv?tt H B 
PSG«t^5^U7n-Srff^ii:KJ:->TBPSG 

XZmfcthZttfX'th. BPSGKtt. 

BPSGRtJ;oT^j£$ft*:V4?nUVXfc:i 
ZttfX'%t. BPSG«<0»*fiE«tJj:^5 

fSm&k?)T-£>D. ^^?ouyXof!itl;:S>fc-5 
TttK 0 k IV^^ h k £MAS C k #T'£ 
t. 

[0025] *mtt±MBmmt3a&2ti 

1) BPSGM3OTtfi«0>- | j3yi?-fb^2Sr, BPS 

G^3 £*)mti§>&tfm^mcom mta^v^u^ 

VWL. y'Jn^Sftffi, T;>5-MS. P SG (Phospho- 

Silicate Glass) Cllii.^. 

±Kk RatotfffifcJ: oT7^ 7m,yx*fmti>z 

k#T'#l>. 

[0 0 26] 2) BPSGflJ|3*\ ffc^ttMr&jDL 
fc^'J^-htf^XlR (Witf. PSGR, BSGCBo 
ro Silicate Glass ] R, ASG CAlumino Silicate G 

lass) m. ze>®. trnzsts^oy-btfyx®* 
f) missus. z<?#*&t>. mtmmmmizx 

-oX-?4 7u\syX*Bm-Z>ZttfX'%h. £tz. T 
WOis > ja>&ttM2 : $:. *OBPSG&3KB#8U 

t^mx *) SMm&m*. «t:jB# mi&zt vx-z i . 

[0 0 27] 3) BPSGK3fc:J:9¥Stt*>v>f7n 
[00 28] 



4) »BPP6-3 2 6 28 5 

6 

ffionxK m . wem (^f*wtctt. mm 

l>WrSfc«<0*S. fi»*«aftt, 
WSffifcJ: IP) *-?-f ^nbyX^Sit-r-S 
£ t 6 k v» 3 gW** 5 ^ . 
[@fflOfS#^iftBB] 

[013 «M*JUMfcWMWIW*>v4 
tDHitTn-feX £ jjrf Bffi0T*J> h . 
[02 3 sWWtJWkftLfcHWM*)^ 9uwx 

[03 3 *fffl&m<tiK-mmme>-?4 ?nu>x 

[H4 3 *%mzmfcLK-mmm~?4 9*wx 
(vmra-tx ^-tmmmx'h i . 

[H5l><*--V/LfcBPSGBtfc*5»tl>, 54 y 
• r y H ■ X^-x ( l/s ) t'jy o-ft <9 k^WfS 

[06 3 *m\zmfcLtzmmmzwm-ht:#> 
mwmx'bi. 
20 [07 3 ^mmitLtz^m.mmmhtz^ 
mmmx'hh. 

[08 3 *mzmi£Lfcmmmmmw-thfc#> 
<mwmx'bh. 

[09 3 *^tr**ftL^W«ai«tR9W-*fe«> 

cDMmmx'b&. 

[010 3 *»fl«*WkLfc])W«Wt«*RWt4fc 
tf><«ffi0T;&£>. 

[0113 *JWB*ftfWkLfcJ!iJ<05a»M*RW*fc 
*>£>»rffi0TS>i>. 
30 [0123 JUMfc Lfc»0O5lltM*RBW-4fc 

#><9BtH0"e£>S. 

[013 3 *»**^*ftLfc«[|OSIi«MtlJt*r£Jt 

y>^KB0t'fci.. 

[01 43 *m&MMtitzmmmmwtz>tz 

ttxrMffl&X'bh . 

[015 3 *«i!B*A*fl:LfcaiJ<0l6itM*R«>H-rifc 

y><?5Bfffl0T*2bi.. 

[016 3 *W»««6fl;Lfc]W0Wt«tRWt6fc 
tfx7)Bfffi0T-J>S. 
40 [0173 *»BBS:ft*€tJtS']^IIStl5ll?rRBfltS^ 
^coBrffl0T'*>.&. 

2 -rmmmtLxcnyvoymm 

3 ^^^DL^v'J^-h^^xKkLTOBP 
SGH 



9/11/06, EAST Version: 2.1.0.14 



(5) 



^¥6-3 2 6 28 5 



[02] 




2 flnlnn1nn1nnTnr>j 



^2 
•-1 



[03] 

3 3.3 3 



[04] 

3 3 3 3 

/^>> (^C^ /^5V> 




[053 



[06] 



120 




1.0 2.0 3.0 « 
/^--vytfcBPSGOL/S (nm) 



III 



j-3 

l3 



[09] 




[010] 
3 3 



i~^fr~i 



2-2 
-1 



[Hi n 



[07] 



2 
+1 



[08] 






--3 


1 




< R y 



9/11/06, EAST Version: 2.1.0.14 



(6) 



1tm l 6-3 2 6 28 5 



[012] 



[01 3] 



[014] 



2 
+1 



3 

-2 

41 



4 




~3 




< r 





[015] 



[016] 



1 



1-3 



3 



[017] 



3-2 

--I 



9/11/06, EAST Version: 2.1.0.14 



JP, 06-326285, A (1994) [FULL CONTENTS] 



Page 1 of 10 



Disclaimer: 

This English translation is produced by machine translation and may contain errors. The JPO, the NCIPI, and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1. Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 03:45:42 JST 09/12/2006 

Dictionary: Last updated 08/25/2006 / Priority: 1. Chemistry / 2. Electronic engineering / 3. Technical term 



FULL CONTENTS 
[Claim(s)] 

[Claim 1] The manufacture method of the micro lens characterized by having the process 
which forms the proper silicate glass film (3) of thickness which added the impurity on a ground 
different-species film (2) with high softening temperature from the silicate glass film (3) 
concerned, and the process which performs a glass reflow on the silicate glass film (3) 
concerned. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture method of a micro lens. 
[0002] 

[Description of the Prior Art] It is possible to semiconductor light devices, such as a solid state 
image pickup device, to prepare a micro lens, and various proposals are made about the 
manufacture method of such a micro lens in recent years. However, the method by which the 
conventional proposal is made had it being not only difficult to carry out concretely but a bad 
yield. 

[0003] For example, in JP,H3-169076,A (International Patent Classification H01L 27/14), by 
heat-treating a photoresist pattern at a predetermined temperature (100-150 degreeC / tens of 
minutes), it is made to flow and the micro lens is formed. 

[0004] However, since the lens itself is formed of photoresist by this method, ** ** with bad ** 
adhesive property with physical low hardness - ** which cannot be used in a light region since 
the photoresist generally used is colored (yellow or red) - if the advantage that it can 
comparatively form at low temperature is turned over There were problems, such as being 
then connected with the fault of heat-resistant badness (modification and discoloration) or 

http://dossierl .ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fdossierl .ipdl.... 9/1 1/06 
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durable lowness. 

[0005] Moreover, in JP,H5-12864,B (International Patent Classification H01L 27/14, G02B 

6/42), the micro lens is formed by the following methods. First, the micro lens by photoresist is 

formed like said JP,H3-169076,A on acrylic resin (polyglycidylmethacrylate, 

polymethylmethacrylate, etc.). Then, the Lons form formed in photoresist is transferred to 

acrylic resin with etchback, and the micro lens by acrylic resin is formed. 

[0006] However, [ this method ] even if the dirty velocity of ** photoresist and acrylic resin with 

complicated ** manufacture process is the same There were problems, like the process control 

for transferring correctly the lens form formed in photoresist to acrylic resin is severe, and very 

difficult. 

[0007] 

[Problem to be solved by the invention] Are made in order that this invention may solve the 
above-mentioned problem, and [ the purpose ] excellent (specifically the ease of a 
manufacture process, high yield, low cost, etc.) in productivity - high performance (specifically, 
they are high transparency, a high heat-resisting property, endurance, etc. at the height of 
physical hardness, a good adhesive property, and colorlessness) - it is in offering the 
manufacture method of a micro lens. 
[0008] 

[Means for solving problem] This invention carries out having had the process which forms the 
proper silicate glass film of thickness which added the impurity on the ground different-species 
film whose softening temperature is higher than the silicate glass film concerned, and the 
process which performs a glass reflow on the silicate glass film concerned with the summary. 
[0009] 

[Function] If the silicate glass film which added the impurity performs a glass reflow after 
forming it on the ground different-species film whose softening temperature is higher than the 
silicate glass film concerned, it will soften and a flow of it will be attained. The silicate glass film 
which the width of the limits of a ground different-species film and a silicate glass film softened 
in the state where it hardly changes, with surface tension becomes an arc shaped cross 
section then. Thus, the formed arc shaped cross section silicate glass film has the condensing 
capability as a lens. 

[0010] Here, if only it chooses the impurity to add suitably, the character in which each of 
physical hardness, transparency, heat-resisting properties, and endurance is high, and an 
adhesive property is good and colorlessness can be given to the silicate glass film concerned. 
Therefore, this character is inherited by the micro lens formed with the silicate glass film 
concerned, and a highly efficient micro lens can be obtained. 

[001 1] when [ moreover, ] having already established the formation technology and glass 
reflow technology of a silicate glass film which added the impurity - **** - the high yield and 
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low cost can be reconciled [ in / it is easy and easy and / manufacture of the micro lens 
concerned ]. 

[0012] Furthermore, the form of the micro lens concerned can be suitably chosen by adjusting 
the patterning form and thickness of the silicate glass film concerned. Moreover, when only 
thickness with a proper silicate glass film of the same quality of the material as the lower layer 
of the silicate glass film concerned is formed, [ the form of the micro lens concerned ] In 
addition to adjustment with the patterning form and thickness, it can choose suitably by 
adjusting the thickness of a lower layer silicate glass film. 

[0013] 

[Working example] The manufacture process of the micro lens of one example which 
materialized this invention is hereafter explained according to the sectional view shown in 
drawing 1 - drawing 4 . In addition, at this example, the case where the micro lens for 
condensing is formed is shown for every pixel of the typical solid state image pickup device of 
a semiconductor light device, and a hemispherical micro lens group is formed in it. 
[0014] Process 1 (refer to drawing 1 ); each element (illustration abbreviation) of a solid state 
image pickup device is formed on the silicon substrate 1. And silicon oxide 2 is formed in the 
surface of the silicon substrate 1 so that the semiconductor device concerned may be covered. ? 
Here, what kind of thing is sufficient as the formation method of silicon oxide 2 (for example, 
thermal oxidation, a CVD method, PVD, etc.)? Then, only proper thickness (for example, 
800nm) forms the BPSG (Boro Phospho Silicate Glass) film 3 on silicon oxide 2. Here, what 
kind of thing is sufficient as the formation method of BPSG film 3 (for example, concomitant ( 
use with low pressure or an ordinary pressure CVD method, these CVD methods, and the j 
plasma method, sputtering, and granulated glass method [Sedimentation method] etc.)? in 
addition, the presentation of BPSG film 3 - phosphorus concentration: - about 6 weight % and j 
boron concentration: - about 4-fold 1% and a grade are desirable practically. If it forms by this 
presentation, the softening temperature of BPSG film 3 will turn into a 900 degreeC grade so 
that a postscript may be carried out. If phosphorus concentration and boron concentration are 
made higher than this, the softening temperature of BPSG film 3 will fall. However, although J 
based also on the formation method, when phosphorus concentration and boron concentration 
are made not much high, an unnecessary deposit will arise in BPSG film 3. 
[0015] Process 2 (refer to drawing 2 ); a portion to form the micro lens of the surface of BPSG 
film 3 in is masked by photoresist 4 using general photo lithography. 

[0016] Process 3 (refer to drawing 3 ); by using photoresist 4 as a mask, anisotropic etching of 
BPSG film 3 is carried out until the silicon oxide 2 of a ground is exposed. Here, you may 
perform anisotropic etching by what kind of method (for example, reactant ion etching, IOMMI 
Schiling, reactant IOMMI Schiling, etc.). 

[0017] Process 4 (refer to drawing 4 ); a glass reflow is performed to BPSG film 3 which 
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carried out anisotropic etching, and it is softened. Here, glass reflow may be what kind of / 
conditions, if only BPSG film 3 becomes soft (in the case [ About 6 weight %, boron I 
concentration: For example, presentation [phosphorus concentration illustrated in the process 
1 : about 4 weight %] ] of BPSG film 3 of thickness [800nm] inside of the oxygen environment 
of ** and 900 degreeC for 30 minutes). Then, cylindrical BPSG film 3 changes into 
hemispherical lens form with surface tension. I 
[0018] Thus, in this example, after forming BPSG film 3 on silicon oxide 2 and patterning the \ 
BPSG film 3, a hemispherical micro lens group can be formed by performing a glass reflow. j 
[0019] By the way, what is necessary is just to change the pattern width and thickness of ] 
BPSG film 3 suitably, in order to change the form of a micro lens and to obtain a desired focal 
distance. Thickness which drawing 5 (a) patterned: It is the graph in which the relation of the 
line and space (it is hereafter considered as US) and the reflow angle theta in 800nm BPSG 
film 3 is shown. If the thickness of BPSG film 3 is the same, the reflow angle theta becomes 
small, so that US is large. In addition, the relation between US and the reflow angle theta was J 
investigated here in order to make the section of BPSG film 3 easy to take (in hemispherical I 
BPSG film 3, it is hard to take a section). — v 
[0020] If this is used, the form of a micro lens can be changed arbitrarily and a desired focal 
distance can be obtained. Drawing 6 - drawing 9 are the sectional views having shown it 
typically. The lens form acquired by performing a glass reflow to BPSG film 3 (thickness: T, 
L/S:r) patterned as shown in drawing 6 is shown in drawing 7 . The lens form acquired by 
performing a glass reflow to BPSG film 3 (thickness: T, L/S:R, however R>r) similarly patterned 
as shown in drawing 8 is shown in drawing 9 . If a glass reflow is performed to BPSG film 3 
formed on silicon oxide 2, the width (namely, width of the bottom of a pattern) of the limits of a 
portion where silicon oxide 2 and BPSG film 3 touch can form arc shaped cross section nearly 
perfect lens form, without hardly changing. Here, when thickness:T of BPSG film 3 is made the 
same and US is changed, as shown in drawing 7 and drawing 9 , the micro lens with which 
focal distances differ will be formed of the ratio (T/r, T/R) of thickness and US. That is, as 
shown in drawing 7 , when the ratio (T/r) of thickness and US is large, a thick lens is formed 
and a focal distance becomes short. On the other hand, as shown in drawing 9 , when the ratio 
(T/R) of thickness and US is small, a thin lens is formed and a focal distance becomes long. 
[0021] By the way, in the above-mentioned process 3, when it does not etch until the silicon 
oxide 2 of the ground was exposed, but carrying out anisotropic etching of BPSG film 3 and 
BPSG film 3 is made to remain, lens form may not be formed depending on the thickness and 
US of BPSG film 3 which were made to remain. 

[0022] Thickness which drawing 6 (b) patterned: In 800nm BPSG film 3, it is the graph in which 
200nm of BPSG films 3 are made to remain, and US of a case and a relation with the reflow 
angle theta are shown. In this example, the reflow angle theta is fixed (30deg.) regardless of 
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US to some extent (1 .5 micrometers) at the above US. Drawing 10 - drawing 13 are the 
sectional views having shown the situation. When anisotropic etching of BPSG film 3 is carried 
out until silicon oxide 2 is exposed as shown in drawing 10 , as described above, lens form as 
shown in drawing 12 is formed. On the other hand, when only thickness t makes BPSG film 3 
remain as shown in drawing 11 , as shown in drawing 13 , it unites with the line (pattern) which 
fluidized BPSG film 3 adjoins, and becomes flat form and form with a weak wave, without 
becoming lens form. 

[0023] However, lens form can also be acquired by adjusting suitably the thickness t of BPSG 
film 3 made to remain. For example, patterned thickness: In 800nm BPSG film 3, lens form is 
acquired by considering it as t<=50nm of thickness. If this is reverse-used, as shown in 
drawing 14 , even when the ratio (T1 / r1) of the thickness of BPSG film 3 (thickness: T1 , 
L/S:r1) and US which were patterned is too large, suitable lens form can be acquired. That is, 
if it etches until the silicon oxide 2 of a ground is exposed when the ratio (T1 / r1) of thickness 
and US is too large, as shown in drawing 15 , the overhang with which the reflow angle theta 
exceeds 90deg. will arise. By adjusting suitably the thickness t of BPSG film 3 made to remain 
at this time, as shown in drawing 16 , it unites with the line (pattern) which fluidized BPSG film 
3 adjoins, and an overhang is adjusted suitably, and as shown in drawing 17 , suitable lens 
form can be acquired. 

[0024] Thus, in each above-mentioned example, by performing a glass reflow to a BPSG film, 
a BPSG film is softened and a hemispherical micro lens can be formed with surface tension. It 
has the character in which each of physical hardness, transparency, heat-resisting properties, 
and endurance of a BPSG film is high, and an adhesive property is good and colorlessness. 
Therefore, this character is inherited by the micro lens formed with the BPSG film, and a highly 
efficient micro lens can be obtained, when [ moreover, ] having already established the 
formation technology and glass reflow technology of a BPSG film - **** - the high yield and 
low cost can be reconciled [ in / it is easy and easy and / manufacture of the micro lens 
concerned ]. 

[0025] Incidentally, this invention is not limited to the above-mentioned example, but may be 
carried out as follows. 

1) Transpose the silicon oxide 2 of the ground of BPSG film 3 to other films (for example, a 
polysilicon film, a silicon nitriding film, an alumina film, a PSG [Phospho-Silicate Glass] film, 
etc.) whose softening temperature is higher than BPSG film 3. Also in this case, a micro lens 
can be formed by the same operation as the above. 

[0026] 2) Transpose BPSG film 3 to the silicate glass films (for example, a PSG film, a BSG 
[Boro Silicate Glass] film, an ASG [Alumino Silicate Glass] film, the other silicate glass films 
containing arsenic, etc.) which added other impurities. Also in this case, a micro lens can be 
formed by the same operation as the above. Moreover, the silicon oxide 2 of a ground can be 
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transposed to the film whose softening temperature is higher than the film replaced with the 
BPSG film 3. 

[0027] 3) It forms a proper-shaped (the shape of for example, boiled fish paste located in a line 
in the shape of ****) micro lens rather than forming a hemispherical micro lens with BPSG film 

3. 

[0028] 

[Effect of the Invention] As explained in full detail above, according to this invention, it excels in 
productivity. (-- concrete - the ease of a manufacture process, the high yield, low cost, etc. -) 
- high performance (specifically, they are high transparency, a high heat-resisting property, 
endurance, etc. at the height of physical hardness, a good adhesive property, and 
colorlessness) - there is an outstanding effect that a micro lens can be manufactured. 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the manufacture process of the micro lens of one 
example which materialized this invention. 

[Drawing 2] It is the sectional view showing the manufacture process of the micro lens of one 
example which materialized this invention. 

[Dra wi ng 3] It is the sectional view showing the manufacture process of the micro lens of one 
example which materialized this invention. 

[Drawing 4] It is the sectional view showing the manufacture process of the micro lens of one 
example which materialized this invention. 

[ Drawing 5] It is the graph in which the relation of the line and space (US) and the reflow angle 
theta in the patterned BPSG film is shown. 

[Drawing 6] It is a sectional view for explaining another example which materialized this 
invention. 

[Drawing 7] It is a sectional view for explaining another example which materialized this 
invention. 

[Drawing 8] It is a sectional view for explaining another example which materialized this 
invention. 

[ Drawing 9] It is a sectional view for explaining another example which materialized this 
invention. 

[Drawing 10] It is a sectional view for explaining another example which materialized this 
invention. 

[ Drawing 11] It is a sectional view for explaining another example which materialized this 
invention. 
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[ Drawing 12] It is a sectional view for explaining another example which materialized this 
invention. 

[ Drawin g 13] It is a sectional view for explaining another example which materialized this 
invention. 

[Drawing 14] It is a sectional view for explaining another example which materialized this 
invention. 

[ Drawing 15 ] It is a sectional view for explaining another example which materialized this 
invention. 

[Drawing 16 ] It is a sectional view for explaining another example which materialized this 
invention. 

[Drawing 17] It is a sectional view for explaining another example which materialized this 
invention. 

[Explanations of letters or numerals] 

2 Silicon Oxide as a Ground Different-Species Film 

3 BPSG Film as a Silicate Glass Film Which Added Impurity 



[Drawing 1] 
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[Drawing 2] 
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[ Drawing 4] 
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[ Drawing 5] 
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[ Drawing 6] 
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[Drawing 9] 
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[ Drawing 10] 
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[Drawing 12] 
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[Drawing 14] 
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[Drawing 15 ] 




[ Drawing 16 ] 
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[Translation done.] 
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